genital heart disease. HeartLung 1985;14:214-7. 22 Ferry PC. Neurologic sequelae of cardiac surgery in children. Am The next most common metabolic cause of stones is cystinuria accounting for up to 2% of cases of urolithiasis. 4 Cystinuria is a consequence of defective renal reabsorption of basic amino acids resulting in urinary concentrations of cystine that exceed its solubility. However not all individuals with the defect form stones, and not all the stones formed are pure cystine. 4 Urate crystaluria and occasionally urolithiasis may be a complication ofhaematological tumours after chemotherapy. Hyperuricaemia may also be caused by a deficient activity of the enzyme hypoxanthine-guanine phosphoribosyl transferase (HGPRT). Complete deficiency gives rise to LeschNyhan disease but partial defects have also been described. ' (1) Collect a blood sample for the measurement of calcium, albumin, urate, phosphate, and creatinine. The calcium result should be adjusted for any abnormality in the 23 albumin concentration.
(2) Collect a spot urine sample from the second voiding of the day, that is after the overnight urine has been discarded. Request the analysis of calcium, oxalate, cystine (amino acids), urate, creatinine, and pH. If the pH is found to be less than 5 5 then renal tubular acidosis can be excluded. 24 The laboratory should test the sample, with a dipstick, for the presence of ketones. Any ketotic sample should be discarded because ketones interfere with the analysis of creatinine. Samples from later in the day should not be used due to the postprandial increase in creatinine excretion that may occur.25 Timed urine collections are no longer necessary as reliable reference data are now available for the excretion of metabolites related to creatinine. There are obvious difficulties in making accurate timed collections from children. They are not only inconvenient but incomplete samples will lead to erroneous results.
There does not appear to be an age related trend in calcium excretion, but the distribution of values within an age group is logarithmic. The 97th centile for all ages was recently reported to be 0-69 mol:mol creatinine. 26 In the majority of cases serum calcium will not be abnormal, in which case further investigations into the aetiology are not clinically useful as they will not influence treatment. 27 The excretion of both urate and oxalate does vary with age, decreasing throughout childhood (table).28 29 Disorders of purine metabolism are usually indicated by elevated serum and urine urate, but very low concentrations are observed in xanthinuria. A disorder of purine or pyrimidine metabolism should be suspected if any of these conditions are observed or if stone analysis reveals the presence of urate or 2,8-dihydroxyadenine or if the stones are radiolucent. The local laboratory should then send samples to a laboratory with proved expertise, for example the purine research laboratory at Guy's Hospital in London.
In circumstances where oxalate excretion is found to be raised a sample of urine should be sent to a specialist laboratory for the analysis of glyoxylic and glyceric acids. The presence of either of these metabolites in increased amounts will differentiate between a primary inherited metabolic disorder and a secondary cause.30 It should be noted that hyperoxaluria may be missed if the patient has renal impairment because oxalate excretion decreases as renal function deteriorates.
Cystinuria should be tested for by a chromatographic examination of urine which need not be quantitative. Although the cyanide/nitroprusside spot test is often advocated as a screening test it can be unreliable, particularly if the unstable reagents are not prepared regularly.
Urine microscopy is of limited value. The presence of typical cystine crystals is specific to cystinuria, but they are observed in only 20% of cystinurics. 4 There is at present no clinical value in measuring the urinary excretion of stone inhibitors. Although there is scientific evidence linking a decrease in their excretion or an 
